Antisense treatment against Ki-67 mRNA inhibits proliferation and tumor growth in vitro and in vivo.
The Ki-67 protein is tightly regulated and depends on the proliferative status of a cell. It is present in the nuclei of proliferating cells but absent in resting cells. Since transformation of malignant cells is frequently associated with high cell proliferation and since proliferation is tightly associated with the Ki-67 protein labeling index, this antigen may represent a potential target for cancer therapy. In the present study we determined the ability of a phosphorothioate antisense oligodeoxyribonucleotide (ODN) targeted against Ki-67 mRNA to inhibit tumor cell proliferation specifically in cell culture, in multicellular 3-dimensional spheroids (MCS) and in subcutaneous murine tumor models. Antisense treatment of 1 myeloid and different epithelial tumor cell lines in suspension and monolayer culture, respectively, resulted in specific reduction of Ki-67 mRNA and protein, inhibition of proliferation and increased apoptotic cell death. Multicellular human bladder carcinoma spheroids lost their 3-dimensional structure and underwent cell death after incubation with antisense oligonucleotides. The growth of subcutaneous syngeneic prostatic (p = 0.05) and transitional cell tumors (p = 0.001) in immunocompetent mice was significantly inhibited in antisense-treated animals. From these findings we conclude that antisense inhibition of Ki-67 protein expression may be a rational approach in anticancer therapy.